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In Phys. Rev. D 98, 103023 (2018), a novel scenario was proposed to probe the interactions be-
tween dark matter (DM) particles and electrons, via hydrogen-atmosphere pulsating white dwarfs
(DAVs) in globular clusters. The estimation showed that the scenario could hopefully test the pa-
rameter space: 5GeV <
∼
mχ
<
∼
104 GeV and σχ,e >
∼
10−40 cm2, where mχ is the DM particle’s mass
and σχ,e is the elastic scattering cross section between DM and electron. In this comment, we have
determined the exact lower limit of the testable DM particle mass ∼ 1.38−1.58GeV, which depends
on σχ,e. This gives us a credible lower limit of the testable DM particle mass in above scenario, and
provide a clear upper limit of the DM particle mass which we should consider in future research.
In our previous work [1], we show that hydrogen-
atmosphere pulsating white dwarfs (DAVs) in globular
clusters could be used as the probes to detect the interac-
tions between dark matter (DM) and electrons. The po-
tential sensitivity on DM particle’s mass (mχ) and elastic
scattering cross section between DM and electron (σχ,e)
could be hopefully extended to a region 5GeV <
∼
mχ <∼
104GeV and σχ,e >∼ 10
−40 cm2. The testable lowest mass
(or the “evaporation mass” mevap) there (5GeV) was a
conservative estimation based on the case that the evap-
oration effect could be ignored in the condition of Sun
and DM-nucleon interactions [2, 3]. Qualitatively speak-
ing, mevap should be smaller in the case of DAV if we
considered its stronger gravity potential, which makes
it difficult for DM particles to evaporate. On the other
hand, it should be larger if we considered the stronger in-
teractions between electron than DM and nucleus, which
makes it easier for DM particles to gain thermal kinetic
energy from electrons. This should be calculated in de-
tails.
Roughly speaking, we can estimate the evaporation
mass by demanding that the typical velocity of a DM
particle vχ =
√
2kT/mχ (where k is the Boltzmann con-
stant and T is the typical temperature in the star) be
equal to the local escape speed of the star vesc [4, 5]. In
this case, it gives the evaporation mass mevap ∼ 10MeV,
which is obviously smaller than the case in [1]1. But it is
obvious that in this case, most parts of the DM particles
in the star are disappeared by evaporation rather than
annihilation. As a result, the real value of mevap, which
represents the lower limit of mχ when the evaporation
effect should be ignored, should be larger.
Generally speaking, the evaporation mass should de-
pend on the cross section between DM and the con-
stituent of the star and the temperature distribution in
it. Based on the work [6], following the detailed analytic
expressions of the evaporation effect and the criterion to
define mevap in it
2, we determine the evaporation mass
when 10−41 cm2 <
∼
σχ,e <∼ 10
−37 cm2 and plot it in Fig.
1 (the black vertical dotted line).
It shows thatmevap ∼ 1.38−1.58GeV, which is smaller
than the estimation in [1] but much larger than the
roughly estimation above. This gives us a credible lower
limit of the testable DM particle mass in the scenario
proposed by [1], and provide a clear upper limit of the
DM particle mass which we should consider in future re-
search.
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